The fluorination reaction of uranium dicarbide with fluorine to form UF6 has been studied in the temperature range between 220dand 300dc using a thermobalance. The overall mechanism of reaction is similar to the case of uranium monocarbide, i.e., in the first step, UC2 is rapidly converted to UF4, polymeric fluorocarbon and gaseous fluorocarbon, while in the second step, UF4 and polymeric fluorocarbon are converted rather slowly to UF6 and gaseous fluorocarbon.
INTRODUCTION
In the previous experiment, we have studied the fluorination reaction of uranium monocarbide powder with fluorine at temperatures from 240dto 300dc (1) . The reaction processes can be represented by the following consecutive and simultaneous reactions. During the first step reaction (a), the UC powder is rapidly disintegrated into a finer powder -a mixture of UF4 and P.F.C.(1~2w/o). The ensuing second step reactions -(b-1) and (b-2), taking place simultaneouslyproceed rather slowly.
At temperatures below 270dc, the (b-1) reaction follows the linear law, derived from the diminishing sphere model, while it proceeds to follow the parabolic law above 270dc, presumably due to the formation of a compact layer of polymer.
The aim of the present work is to compare the kinetics and mechanism of the fluorination reaction between uranium dicarbide and monocarbide.
II. EXPERIMENTAL
Material
The uranium dicarbide used was a commercial product from Spencer Chemical Co., containing 0.20+-0.02% oxygen, determined by inert gas fusion(2), and 0.86% free carbon(3). Fluorine gas containing less than 0.1% impurity was supplied from a 50 A electrolytic cell.
2. Procedure Change in sample weight during fluorination was measured with a thermobalance. In a typical experiment, the UC2 used was 70~ 80 mg of 100~150 mesh, and the gas flow was maintained constant at 13.5 l/hr. The fluorine gas diluted with argon was introduced after the reactor was set to a predetermined reaction temperature in argon atmosphere. Other details of the experimental method as well as the reaction conditions such as partial pressure of fluorine and reaction temperature, were much the same as in the previous experiment with UC (1 may be attributed to the difference in structure -UC being of NaCl type, and UC2 of CaC2 type where two adjacent carbon atoms make a double bond(6).
Other differences, such as seen in the effect of fluorine concentration and in the rate controlling step would appear to be due to the properties of the polymer.
If the polymer from UC2 is more stable than that from UC, the larger amount of stable polymer present would prevent the particles from sintering by interfering with direct mutual contact of UF4 surfaces, and further, the compact layer assumed to be formed on UC particle surface, would not be generated in the case of UC2. These assumptions, however have not been definitely substantiated by differential thermal analysis of the polymers.
III . CONCLUSION
The mechanism of the fluorination of UC2 with fluorine is similar to that for monocarbide, i.e., In the range 220dto 290dc and 5 to 15v/o of fluorine concentration, the reaction (b-1) always follows the linear law derived from the diminishing sphere model, and the activation energy thereof was determined to be 19.5 kcal/mole.
The amount of polymer generated was much larger than in the case of UC. It is considered that this is due to the difference in structure existing betweeen these carbides. No sintering of intermediates was observed, nor deviation from the linear law, such as seen in the case of UC. 
